Interaction of Ubinuclein-1, a nuclear and adhesion junction protein, with the 14-3-3 epsilon protein in epithelial cells: implication of the PKA pathway.
Ubinuclein-1 is a NACos (Nuclear and Adhesion junction Complex components) protein which shuttles between the nucleus and tight junctions, but its function in the latter is not understood. Here, by co-immunoprecipitation and confocal analysis, we show that Ubinuclein-1 interacts with the 14-3-3ɛ protein both in HT29 colon cells, and AGS gastric cells. This interaction is mediated by an Ubinuclein-1 phosphoserine motif. We show that the arginine residues (R56, R60 and R132) which form the 14-3-3ɛ ligand binding site are responsible for the binding of 14-3-3ɛ to phosphorylated Ubinuclein-1. Furthermore, we demonstrate that in vitro Ubinuclein-1 can be directly phosphorylated by cAMP-dependent protein kinase A. This in vitro phosphorylation allows binding of wildtype 14-3-3ɛ. Moreover, treatment of the cells with inhibitors of the cAMP-dependent protein kinase, KT5720 or H89, modifies the subcellular localization of Ubinuclein-1. Indeed, KT5720 and H89 greatly increase the staining of Ubinuclein-1 at the tight junctions in AGS gastric cells. In the presence of the kinase inhibitor KT5720, the amount of Ubinuclein-1 in the NP40 insoluble fraction is increased, together with actin. Moreover, treatment of the cells with KT5720 or H89 induces the concentration of Ubinuclein-1 at tricellular intersections of MDCK cells. Taken together, our findings demonstrate novel cell signaling trafficking by Ubinuclein-1 via association with 14-3-3ɛ following Ubinuclein-1 phosphorylation by the cAMP-dependent protein kinase-A.